Maize has two vegetative phases, juvenile and adult. Juvenile and adult leaves, internodes, and 1 axillary buds differ in anatomy and physiology (Lawson and Poethig, 1995; Poethig, 1988 Poethig, , 2 1990 ). The traits used to distinguish vegetative phases include internode length, brace root 3 production, morphology of axillary shoots, epicuticular wax production, and trichome 4 production (Bongard-Pierce et al., 1996) . The most apparent phase transition related trait is the 5 presence of epicuticular wax in juvenile tissue; while adult leaves lack epicuticular wax. Abedon 6 et al. (1996) found that the number of leaves with epicuticular wax was the best indicator of 7 the timing of vegetative phase change. Vegetative phase transition occurs at a predictable time 8 in shoot growth, generally between leaves six and eight (Bongard-Pierce et al., 1996) .
9
The existence of heterochronic mutants in maize, that alter the timing of vegetative 10 development, suggests that the timing of vegetative phase transition has a genetic basis 11 (Poethig, 1988; Schnable et al., 1994) . Mutations that prolong the juvenile phase do not affect 12 the adult vegetative phase or reproductive development (Bongard-Pierce et al., 1996; Lawson 13 and Poethig, 1995) . The regulation of phase change in leaves is independent of the 14 development of the shoot apical meristem (Orkwiszewski and Poething, 2000) .
15
Earlier vegetative phase transition has been associated with resistance to common rust,
16
European corn borer, fall armyworm, and southwestern corn borer in maize (Williams et al., 17 1998 (Williams et al., 17 , 2000 Abedon et al., 1999; Abedon and Tracy, 1996; Lawson and Poethig, 1995) and 18 other crops (Wang et al., 1999; Brink, 1962) . These authors have shown that adult tissue is 19 more resistant to pathogens than juvenile tissue.
20
The genetics of phase transition has been indirectly studied by Abedon et al., (1996), 21 who found that general combining ability was more important than specific combining ability 22 for phase transition related traits, in a diallel among six sweet corn populations. These authors 23 concluded that there was variability in the timing of vegetative phase change in sweet corn and 24 that it was not associated with yield or yield components. Abedon and Tracy (1998) , based on 1 lack of inbreeding depression, concluded that the timing of vegetative phase transition is 2 mainly governed by additive effects.
3
The objective of our study was to assess the potential modification through selection of 4 the timing of vegetative phase transition. 
MATERIALS AND METHODS

1
A maize synthetic population, EPS5, where the letters E, P, and S stand for España 2 (Spain), Pontevedra, and Synthetic, respectively, was made from 16 maize inbreds: EP1, EP19, 3 EA2087, PB57, PB60, PB130, A251, A554, A556, A624, A637, A652, A654, A662, MS1334, 4 and W182B. These 16 inbreds were released from European flint and several American Corn
5
Belt varieties including a wide range of genetic backgrounds unrelated to the inbred B14. This 6 synthetic is currently used in several breeding programs. The 16 inbreds were crossed in pairs 7 to produce eight single crosses, which were then crossed to produce four double crosses, and 8 so on until the 16-inbred cross was made in 1981. The synthetic was recombined two times 9 and multiplied two more times before it was used for this study. For each recombination or 10 multiplication, 150 plants were randomly crossed plant-to-plant, using each plant once, either 11 as a female or a male. Consequently, the effective population size was greater than 100 12 individuals.
13
A divergent selection program for early and late phase transition was started in 1995.
14 Selection for early transition was conducted by recombining plants with fewer leaves with 15 epicuticular wax, while selection for late transition was conducted by recombining plants with 16 more leaves having epicuticular wax. Although genotype × environment interaction is not 17 significant for phase transition related traits (Abedon et al., 1996) , there is an environmental 18 effect on the production of epicuticular wax, which could be reduced or extended for a given (Table 1) .
9
Since the original synthetic had 7.3 leaves with epicuticular wax, progress has been greater for 10 increasing than for decreasing the number of leaves with epicuticular wax. In fact, the first 11 cycle of selection for early phase transition did not significantly change from the original 12 population ( Table 1) . The environment × cycle interaction was not significant for number of 13 leaves with epicuticular wax (data not shown), which agrees with the results of Abedon et al.
(1996).
15
Changes observed after divergent selection for phase transition were significant for half 16 of the vegetative traits, particularly, the average coefficient of linear regression was significant 17 for stalk lodging, and the average quadratic regression for plant height and leaves below ear 18 (Table 1) . However, for early phase transition, correlated responses were not significant for any although all these coefficients had the same sign. Besides, for leaves below ear, linear 23 regression coefficients were not significant when quadratic effects were considered in the 24 model. Differences between quadratic regression coefficients were not significant for any trait.
1 Therefore, the observed changes cannot be considered correlated response to divergent 2 selection for phase transition. Vegetative traits increased with selection for phase transition, 3 either for improving performance, as early vigor, or for worsening as lodging.
4
Among the vegetative traits, changes observed after divergent selection were significant 5 for flowering dates, kernel weight, seed set, and grain moisture ( Table 2) . Selection for early 6 phase transition significantly affected almost the same traits than for late phase transition, 7 except that the first one affected grain yield and the last one affected seed set. Some yield were not due to correlated response to selection.
12
Generally, performance improved with selection for phase transition, though 
